Bovine RNase MRP cleaves the divergent bovine mitochondrial RNA sequence at the displacement-loop region.
RNase MRP is a site-specific ribonucleoprotein endoribonuclease that cleaves mitochondrial RNA from the origin of leading-strand DNA synthesis contained within the displacement-loop region. Bovine mitochondrial DNA maintains the typical gene content and order of mammalian mitochondrial DNAs but differs in the nature of sequence conservation within this displacement-loop regulatory region. This markedly different sequence arrangement raises the issue of the degree to which a bovine RNase MRP would reflect the physical and functional properties ascribed to the enzymes previously characterized from mouse and human. We find that bovine RNase MRP exists as a ribonucleoprotein, with an RNA component of 279 nucleotides that is homologous to that of mouse or human RNase MRP RNA. Characterization of the nuclear gene for bovine RNase MRP RNA showed conservation of sequence extending 5' of the RNase MRP RNA coding sequence, including the presence of a cis-acting element known to be important for the expression of some mitochondrial protein-coding nuclear genes. Bovine or mouse RNase MRP cleaves a standard mouse mitochondrial RNA substrate in the same manner; each also cleaves a bovine mitochondrial RNA substrate identically. Since bovine and mouse RNase MRPs process both bovine and mouse substrates, we conclude that the structural features of the mitochondrial RNA substrate required for enzymatic cleavage have been well conserved despite significant overall primary sequence divergence. Inspection of the bovine RNA substrate reveals conservation of only the most critical portion of the primary sequence as indicated by earlier studies with mouse and human RNase MRPs.(ABSTRACT TRUNCATED AT 250 WORDS)